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CONDUIT INSPECTION APPARATUS AND
METHOD

FIELD OF THE INVENTION

This 1mvention relates to a conduit mspection apparatus
and to a method of inspecting a conduit. In particular, but not

exclusively, the present invention relates to conduit 1nspec-
tion apparatus of a type adapted to be located within and
transported along a conduit such as a duct.

BACKGROUND OF THE INVENTION

Conduit mspection apparatus comprising a body adapted
to be transported along a conduit for cleanming, monitoring,
and other purposes are known, for example from German
patent publication Nos. DE 19641887 (Siemens A G), DE
19823398 (Sauter) and DE 19620239 (Bauer et al), as well
as U.S. Pat. No. 6,180,169 (Nichols) and U.S. Pat. No.
5,113,885 (Ramsey).

The apparatus disclosed 1n these and other publications
suller from a number of disadvantages, including relative
complexity, likelihood of damage or deterioration in perfor-
mance of components of the apparatus in use, inability to be
used within conduits of a wide range of types and internal
dimensions, mability to perform a wide range of functions
and a lack of data obtainable using the apparatus.

It 1s amongst the objects of embodiments of the present
invention to obviate or mitigate at least one of the foregoing
disadvantages. In particular, 1t 1s amongst the objects of
embodiments of the present invention to provide an
improved conduit ispection apparatus and method.

SUMMARY OF THE

INVENTION

According to a first aspect of the present invention, there
1s provided conduit inspection apparatus comprising:

a body adapted for location within a conduit;

a centralisation assembly for centralising the body within the
conduut;

a transportation assembly for transporting the body along the
conduit; and

a data coupling for data communication between the body
and a control station.

The apparatus may be used for mspection of conduits of
various types and internal dimensions. The apparatus has a
particular utility 1n the inspection of ducts such as those used
for ventilation 1n buildings, however, the apparatus may also
be used 1n alternative ducts, pipelines such as gas or fluid
pipelines, drains, sewers and the like. It will be understood
that the conduit may be of any shape 1n cross-section, and 1s
typically square, rectangular or circular, but that the appa-
ratus 1s suitable for use in conduits of any shape due 1n part
to the dimensions of the apparatus and the ability of the
centralisation assembly to centralise the body within the
conduit.

It will also be understood that references herein to mspec-
tion and to 1nspection apparatus are to an apparatus suitable
for location and movement along a conduit for a number of
different purposes, as will be described 1n more detail below.

The apparatus may comprise a fluid applicator for sup-
plying a fluid to the conduit, in particular, for applying a
fluid to a wall/surface of the conduit. This may facilitate
supply of a specialist cleaning fluid to the conduit, such as
a disinfectant/antibacterial or bacteria resistant fluid, for

10

15

20

25

30

35

40

45

50

55

60

65

2

cleaning an internal wall/surface of the conduit and/or
coating the conduit with such a fluid; or a coating flmid, such
as a paint, sealant, mastic or the like onto an internal
wall/surtace of the conduit, applied as part of a maintenance
or repair procedure. In an example, a hazardous material
encapsulation coating may be applied, for encapsulating
hazardous materials such as asbestos. In an embodiment, the
flmid applicator may be adapted to apply an electrostatic
paint onto the conduit wall, polarised to be attracted towards
the conduit. This may be achleved by oppositely polarising,
the conduit.

The fluid applicator may include a rotary member, 1n
preferred embodiments, an atomiser, for imparting a force
on the fluid to direct the fluid towards a wall/surface of the
conduit. The atomiser may be adapted for rotation to atomise
the fluid according to the centrifugal principle. The atomiser
may comprise a main disc or ring for imparting a force on
the fluad to direct the fluid onto a wall/surface of the conduat.
The atomiser may also include a secondary shield disc or
ring, spaced from the main disc along a shatt of the atomaiser,
the secondary disc serving to prevent passage of fluid along
the atomiser shaft. This may prevent any fluid from entering
a motor coupled to the shatt, or indeed other parts of the fluid
applicator.

At least part of the tluid applicator, preferably the rotary
member, may be movable between a deactivated or stowed
position, and an activated or deployed position for applying
a fluid to a wall/surface of the conduit. The flmd applicator
may comprise a housing or the like for the rotary member,
for housing the rotary member when in the deactivated
position. This may assist 1n ensuring that the rotary member
1s not damaged, for example, during handling of the appa-
ratus prior and/or subsequent to location in the conduit; and
in avoiding injury to an operator. This may be of utility
where the rotary member 1s an atomiser, as the atomiser may
have a relatively sharp edge (to facilitate passage of fluid
from a surface of the atomiser in use). Said part of the fluid
applicator may be biased towards the deactivated position by
a biasing force, for example, by a spring, and may be
adapted to be urged towards the activated position against
the biasing force. Said part of the fluid applicator may be
selectively urged towards the activated position. For
example, the apparatus may comprise at least one piston/ram
for urging said part of the applicator to the activated posi-
tion. Where the fluid applicator includes a rotary member,
the apparatus may be arranged such that the piston 1s only
caused to urge the rotary member to the activated position
when the rotary member 1s rotated. For example, 1n embodi-
ments of the mvention, the rotary member may driven by a
motor and the piston may only urge the fluid applicator to
the activated position when the motor 1s activated.

The fluid applicator may be coupled to the body and
located such that centralisation of the body within the
conduit centralises the tfluid applicator, to provide optimum
distribution of fluid on an 1nternal surface(s) or wall(s) of the
conduit.

The fluid applicator may be releasably coupled to the
body, to allow removal of the applicator for maintenance/
cleaning purposes, or to facilitate replacement of the appli-
cator with an alternative tool. The fluid applicator may
further comprise at least one fluid nozzle or outlet for
supplying a fluid to the conduit. The nozzle may be adapted
for the supply of any desired cleaning or coating tluid.
Alternatively, the fluid applicator may include separate
nozzles for cleaning fluid and coating or other tluid, respec-
tively.
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The nozzle/outlet may be adapted to direct fluid onto the
rotary member for subsequent application to a wall/surtace
of the conduit. The nozzle may conveniently be coupled to
the housing of the fluid applicator, and at least part of the
nozzle may be removable or releasably mounted, to facilitate
cleaning and maintenance.

Alternatively, the nozzle may be adapted to apply fluid
directly onto a wall/surface of the conduit. The nozzle may
comprise an integral part of the body, or a separate compo-
nent adapted to be coupled to the body. The nozzle 1s
preferably rotationally fixed, but may alternatively be
adapted for rotation, for example, about an axis of the
apparatus, either in response to supplied fluid or by actua-
tion, such as mechanically by movement of the body through
the conduit through a gear or other mechanical assembly, or
clectrically/electromically 1n response to a control signal.
The fluid applicator may include a plurality of nozzles each
oriented or directed 1n a different direction. For example, the
fluid applicator may include two, three or more nozzles,
cach nozzle mutually angularly spaced to facilitate a 360°
coverage of an internal surface of the conduit. The nozzles
may be angled with respect to a direction of travel or axis of
the apparatus, and may be inclined at an angle of between
30° and 90°. In one embodiment, the fluid applicator com-
prises four mutually equally spaced nozzles, each inclined
with respect to a direction of travel or axis of the apparatus.

The apparatus may further comprise at least one 1maging,
device, such as a camera, for viewing the inside of the
conduit. The imaging device may be connected to the data
coupling for outputting an 1mage of the inside of the conduat.
This may allow a real-time 1mage of the 1inside of the conduit
to be viewed, facilitating control of the apparatus and
determination of conditions within the conduit to, amongst
other things, locate any corrosion, determine whether clean-
ing or maintenance 1s required, monitor cleaning/mainte-
nance procedures and to monitor passage of the body within
the conduit. The apparatus may comprise a first imaging,
device for viewing in one direction along the conduit, and at
least one further imaging device for viewing 1n a second,
opposite direction along the conduit. This may facilitate
viewing ol the conduit both 1n front and behind the appa-
ratus. Alternatively, the apparatus may comprise an i1maging,
device mounted for movement relative to the body. This may
facilitate viewing of the conduit ahead of and behind the
apparatus, relative to a direction of travel.

The apparatus may further comprise at least one and
preferably a plurality of light sources for i1lluminating the
conduit. The light source may comprise a low power, robust
source such as a light emitting diode (LED), but may
alternatively comprise a filament or fluorescent light source.

The apparatus may further comprise a cleaning apparatus
or tool, such as one or more fixed or moveable abrasive
brush, blade, tooth, scraper or combination thereof for
cleaning an internal surface of the conduit. The tools may be
adapted to be releasably coupled to the body.

The apparatus may further comprise a seli-cleaning
assembly for maintaiming at least part of the apparatus clean.
Preferably, the self-cleaning assembly includes a passage for
supplying a medium, such as air or another gas, to the
apparatus. This may facilitate provision of a curtain of
air/gas to protect the apparatus from soiling by cleaning or
coating fluid, or by other matenals present within the
conduit dislodged during movement of the body. The seli-
cleaning assembly has a particular utility where the appa-
ratus 1includes an 1maging device, by preventing a viewing,
surface such as a lens of the imaging device from becoming
coated or covered. The seli-cleaning assembly may com-
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prise at least one nozzle for supplying a medium to maintain
the apparatus clean. Preferably, the self-cleaning assembly
includes a plurality of nozzles mounted for directing jets of
medium onto or near the part of the apparatus to be main-
tained clean, such as the imaging device. The self-cleaning
assembly may also comprise a batlle or deflector for shaping
the flow of cleaning medium.

The centralisation assembly may be moveable between
retracted and extended positions for centralising the body
within the conduit. Preferably, the centralisation assembly
includes a plurality of extendable legs adapted to be brought
into contact with an internal wall of the conduit. The
assembly may comprise a first set of extendable legs for
centralising the body in a first plane and a second set of
extendable legs for centralising the body 1n a second plane.
The second plane 1s angled (non-parallel), typically perpen-
dicular, to the first plane. This may allow centralisation of
the body within conduits of a wide range of shapes and
dimensions, but particularly in square or rectangular con-
duits.

The centralisation assembly may comprise a plurality of
pairs of legs coupled together 1n a scissors configuration for
movement between retracted and extended positions. The
assembly may also include a plurality of wheels, rollers,
runners or the like for rolling/sliding contact with an internal
surface of the conduit, to aid passage of the apparatus.

In an alternative embodiment, the centralisation assembly
may include one or more sensors for detecting the location
of the body with respect to the conduit, and may be adapted
to adjust the position of the body to maintain the body
centrally within the conduat.

Preferably, the centralisation assembly 1s pneumatically
actuated, but may alternatively be hydraulically, electrically
or otherwise actuated. The apparatus may include a fail-safe
mechanism for de-activating the centralisation assembly to
a fail-safe position. This may facilitate retrieval of the body,
for example, in the event of the apparatus becoming lodged
in the conduit. The fail-safe position of the centralisation
assembly may be the retracted position. The fail-sate mecha-
nism may include a valve for bleeding pressure from the
centralisation assembly i the event of a shut-down. The
valve may be adapted to bleed pressure only on shut-down,
or to provide a constant pressure bleed.

The apparatus may comprise one or more bumper, slider
or the like on the body, for facilitating passage of the body
along the conduit. Alternatively, the apparatus may comprise
a roller device having a plurality of wheels mounted on a
bogie or pivot arm/plate, for assisting passage ol the body
within the conduit. The bumper/roller device facilitates
passage over obstructions such as seams, flanges, nuts, bolt
or rivet heads and the like within the conduit. The apparatus
may comprise a plurality of roller devices, each of which
may include at least three wheels mounted on a bogie. The
wheels may be ofl-centre from a pivot about which the bogie
1s coupled to the body for rotation about the body. The roller
device may form part of the centralisation assembly.

The transportation assembly may comprise a cable, wire
or the like coupled to the body for moving the body along
the conduit. The body may be adapted to be pulled along the
conduit using the cable. Alternatively, the cable may possess
suflicient rigidity to enable the body to be pushed along the
conduit using the cable.

In preferred embodiments, the body may comprise or be
coupled to a self-propelling transportation assembly for
moving the body along the conduit, which may comprise
driven wheels, tracks or the like.
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The data coupling may be provided together with or may
form part of the transportation assembly. In particular, the
data coupling may form at least part of a cable of the
transportation assembly. The apparatus may further com-
prise one or more of an electrical connection; a cleaning
fluid supply; a coating fluid supply; a data cable; a pneu-
matic power supply; and a hydraulic power supply. These
may take the form of wires, cables or tubes, as appropriate,
which may be provided as a single bundle such as in an
umbilical cable. The umbilical cable may include a connec-
tor for facilitating quick connection of all the cables/tubes in
the bundle to the body. Alternatively, the cables/tubes may
be provided separately. The data coupling may be a wireless
coupling and the apparatus may comprise a general packet
radio service (GPRS) system for data transfer between the
apparatus and the control station. Power for the wireless
coupling may be provided through an electrical connection
to the apparatus or onboard batteries.

The apparatus may further comprise one or more mea-
suring devices for measuring one or more internal dimen-
sions of the conduit. The measuring device may comprise a
potentiometer for providing an electrical signal indicative of
a position of the centralisation assembly. This may allow the
width and height of the conduit to be determined. Alterna-
tively, the measuring device may comprise a laser or other
SEensor.

The apparatus may also comprise a device for sensing
distance travelled by the body, which may be associated with
the transportation assembly. For example, the device may
measure the length of cable reeled in or paid out, or an
odometer for directly measuring distance travelled by the
body. The apparatus may also imnclude an onboard inclinom-
eter, gyroscope, accelerometer and/or gradient sensor or the
like for determining the angle of the body (indicative of the
body traversing an incline or decline in the conduit) and
speed of travel, and a sensor such as a compass for deter-
mimng direction of travel of the body. This may facilitate
generation of a map of the conduit. The apparatus may also
or alternatively comprise a GPS receiver, to facilitate track-
ing ol movement of the apparatus, optionally in three
dimensions, and thus generation of a map.

The apparatus and/or control station may include appro-
priate software for generating a map according to parameters
of the condwut supplied by or from the apparatus.

The apparatus may further comprise an environmental
sampling device, which may include one or more of a swab,
a fluid sampling device and an air/gas sampling device.

According to a second aspect of the present invention,
there 1s provided a conduit mnspection assembly comprising:

conduit mspection apparatus; and

a control station for controlling operation of the apparatus;
the conduit mmspection apparatus comprising:

a body adapted for location within a conduit;

a centralisation assembly for centralising the body within the
conduut;

a transportation assembly for transporting the body along the
conduit; and

a data coupling for data communication between the body
and the control station.

Further features of the conduit ispection apparatus are
defined above.

The control station i1s preferably adapted to be located
externally of the conduit. The control station thus provides
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an 1tertace for controlling operation of the apparatus. The
control station may be adapted to send and receive data to
and from the apparatus via the data coupling.

The control station may comprise a dedicated processor,
but preferably forms part of a personal computer (PC), for
controlling the supply and receipt of data to and from the
apparatus. The control station may be adapted for one or

more of storing data received from the apparatus such as
data regarding the dimensions of the conduit and images of
the conduit; controlling speed of travel of the body along the
conduit; controlling the supply of cleaning and/or coating
fluid to the apparatus; controlling the supply of pneumatic or
hydraulic fluid to the apparatus or power supply to an
activation device of the apparatus; controlling supply of
power to the imaging device and/or light source; and con-
trolling operation of the centralisation and/or transportation
assembly.

The transportation assembly may comprise a winch for
reeling a cable coupled to the body, for moving the body
within the conduit. The control station may control operation
of the winch to thereby control movement of the body.

According to a third aspect of the present invention, there
1s provided a method of inspecting a conduit, the method
comprising the steps of:

locating a body within the conduit;
centralising the body within the conduait;
coupling the body to a control station by a data coupling; and

translating the body along the conduit.

The method may further comprise viewing an 1mage of
the conduit using an 1maging device.

The method may further comprise cleaning the conduit by
removing any material adhered to the internal wall of the
conduit. This may be achieved by mechanically removing
materials using an abrasive tool and/or by jetting cleaning
fluid onto the internal surface of the conduit.

The method may further comprise applying a coating to
the internal surface of the conduit. The coating may be a
paint, sealant or mastic.

The method may further comprise controlling centralisa-
tion of the body within the conduit and transportation of the
body along the conduit via the control station.

According to a fourth aspect of the present invention,
there 1s provided conduit ispection apparatus comprising:

a body adapted for location within a conduit;

a centralisation assembly for centralising the body within the
conduit;

a transportation assembly for transporting the body along the
conduait;

a data coupling for data communication between the body
and a control station;

at least one fluid nozzle coupled to the body for supplying
a fluid to the conduait;

an 1maging device for viewing the inside of the conduait;
a light source for illuminating the conduit;

a seli-cleaning assembly for cleaning at least part of the
apparatus; and

at least one measuring device for measuring at least one
dimension of the conduait.

According to a fifth aspect of the present invention, there
1s provided conduit inspection apparatus comprising:



UsS 7,181,985 B2

7

a body adapted for location within a conduit;

at least one fluid nozzle coupled to the body for supplying
a fluid to the conduit;

an 1maging device for viewing the inside of the conduit; and

a seli-cleaning assembly for cleaning the imaging device.

BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the present invention will now be
described, by way of example only, with reference to the
accompanying drawings, in which:

FIG. 1 1s a schematic 1llustration of a conduit 1nspection

apparatus and a conduit mspection assembly incorporating
the conduit inspection apparatus, 1 accordance with an

embodiment of the present invention, the apparatus shown
1n use:
FI1G. 2 1s an enlarged, detailed front right perspective view

of the conduit inspection apparatus of FIG. 1, shown prior to
activation ol a centralisation assembly of the apparatus;

FIG. 3 1s an enlarged, detailed front top perspective view
of the conduit mnspection apparatus of FIG. 1, shown fol-
lowing partial activation of the centralisation assembly of
the apparatus;

FIG. 4 1s an enlarged, detailed front right perspective view
of the conduit inspection apparatus of FIG. 1, shown fol-
lowing full activation of the centralisation assembly of the
apparatus;

FIG. 5 1s a view of the conduit inspection apparatus
similar to FIG. 3;

FIG. 6 1s an enlarged perspective view of a nozzle
assembly forming part of the conduit inspection apparatus of

FIGS. 1-5;

FIG. 7 1s a longitudinal sectional view of part of the
nozzle assembly of FIG. 6;

FIG. 8 1s an enlarged perspective view of an imaging
device forming part of the conduit mmspection apparatus of

FIGS. 1-5;

FIG. 9 1s a longitudinal sectional view of the imaging
device of FIG. 8, also showing a self-cleaning assembly of
the apparatus;

FIG. 10 (presented on the same sheet as FIG. 1) 1s an
enlarged view ol an umbilical cable forming part of the
conduit mspection apparatus of FIGS. 1-9;

FIG. 11 1s a front right perspective view of a conduit
inspection apparatus 1n accordance with a preferred embodi-
ment of the present invention, shown prior to activation of
a centralisation assembly of the apparatus;

FIGS. 1215 are side, plan, front end and rear end views
of the mspection apparatus of FIG. 11, respectively;

FIGS. 16 and 17 are rear right perspective and front left
perspective views of the mnspection apparatus of FIG. 10,

shown following activation;

FIG. 18 1s a plan view of the inspection apparatus of FIG.
10 following partial activation of the centralisation assembly
of the apparatus;

FIG. 19 1s a side view of a part of the imnspection apparatus
of FIG. 11;

FIG. 20 1s a view of a rear part of a body module forming,
part of the mspection apparatus of FIG. 10;

FIGS. 21 and 22 are front left perspective and plan views
of the housing forming part of a body module of the
inspection apparatus of FIG. 11;
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FIGS. 23 to 26 are front left, rear left, partially sectioned
rear left and plan views, respectively, of a fluid applicator
forming part of the mspection apparatus of FIG. 11, shown
in a deactivated position;

FIG. 27 1s an enlarged view of a rotary member forming
part of the fluid applicator of FIGS. 23 to 26;

FIGS. 28-30 are front left perspective, plan and partially
sectioned plan views of the fluid applicator of FIGS. 23-26
in an activated position;

FIG. 31 1s an exploded perspective view of an imaging,
assembly forming part of the inspection apparatus of FIG.
11;

FIG. 32 1s a plan view of an alternative fluid applicator for
the mspection apparatus of FIG. 11; and

FIG. 33 1s a perspective view ol part of a conduit
inspection apparatus 1n accordance with an alternative
embodiment of the present invention, shown activated and
1n use.

DETAILED DESCRIPTION OF THE DRAWINGS

Referring firstly to FIG. 1, there 1s shown a schematic
illustration of a conduit inspection apparatus indicated gen-
erally by reference numeral 10, the apparatus forming part
of a conduit inspection assembly indicated generally by
reference numeral 12. The assembly 12 1s shown in FIG. 1
in use during inspection of a conduit such as a ventilation
duct 14, of the type typically used for ventilation 1n build-
ings. The inspection apparatus 10 1s transported along the
duct 14 1n the direction of the arrow A, to carry out
inspection, cleaning and maintenance procedures, as will be
described 1n more detail below.

The apparatus 10 1s also shown 1n the enlarged, detailed
front right and top perspective views of FIGS. 2 and 3,
where the apparatus 1s shown prior to and following partial
activation, respectively, of a centralisation assembly 16 of
the apparatus. FIG. 4 1s a view of the apparatus following
full activation of the centralisation assembly 16.

The 1nspection apparatus 10 includes a body in the form
of body module 18 adapted for location within the duct 14,
as shown in FIG. 1. The centralisation assembly 16 1is
coupled to the body 18 for centralising the body within the
duct 14, and a transportation assembly 20, shown 1n FIG. 1,
transports the body along the duct. A data coupling 1s
provided for data communication between the body 18 and
a control station 22 (FIG. 1). In the embodiment shown, the
data coupling, which will be described in more detail below,
1s provided within an umbilical cable 24 which forms part of
the transportation assembly 20.

The transportation assembly 20 also includes a winch 26
and a drum 28 for recling the umbilical cable 24, to transport
the apparatus 10 along the duct 14. Operation of the winch
26 and drum 28 to reel the umbilical cable 24 1s controlled
via the control station 22, which includes a personal com-
puter (PC) 30.

Considering the mspection apparatus 10 1n more detail,
the body module 18 includes a central tube or housing 32
which includes a connector (not shown) for connection with
the umbilical cable 24 at a leading end 34 of the tube 32. The
centralisation assembly 16 1s expandable for centralising the
body 32 within the duct 14, and comprises a first set 36 of
extendable legs (FI1G. 3) and a second set of extendable legs
38 (FIG. 4).

The first set of legs 36 are expandable for centralising the
tube 32 within the duct 14 1n a horizontal plane, and the
apparatus 10 1s shown in FIG. 3 following movement of the
legs 36 to an extended position. The second set of legs 38 are
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extendable for centralising the tube 32 within the duct 14 1n
a vertical plane, and the apparatus 10 1s shown 1n FIG. 4
following movement also of the legs 38 to an extended
position.

The first set of legs 36 comprise left and right pairs of legs
40, 42 and 44, 46 arranged 1n scissors configurations for
movement between a retracted position (FIG. 2) and an
extended position (FIG. 3). In a similar fashion, the second
set of legs 38 comprise left and right pairs of legs 48, 50 and
52, 54 which are moveable between a retracted position
(FIG. 2) and an extended position (FI1G. 4). Each leg pair 48,
50 and 52, 54 are similarly arranged 1n a scissors configu-
ration and the leg pairs are mounted on respective side plates
56, 58 of the apparatus 10. The legs 48 are geared relative
to the legs 50, and the legs 52 relative to the legs 54, to
ensure that the legs move by the same amount on activation.
This ensures centralisation 1n the vertical plane. The legs 40,
42 are geared relative to the legs 44, 46 1n a similar fashion,
for centralisation in a horizontal plane.

The apparatus 10 also includes devices for measuring
dimensions of the duct 14, in the form of width and height
potentiometers 124, 126. The width potentiometer 124 (FIG.
3) measures movement of leg 445 along the sideplate 58
through an arm 128, the position of which varies the voltage
output of the potentiometer. In a similar fashion, the height
potentiometer 126 (FIG. 4) 1s coupled to a leg of leg pair 48,
and measures rotation of the leg through a wiper. This data
1s analysed by the PC 30 to determine the position of the leg
sets 36, 38 and thus the width and height of the duct. In
combination with further data concerning direction, inclina-
tion and distance travelled by the apparatus 10, this may
facilitate generation of a 3D map of the ductwork.

As shown 1n particular 1n FIG. 2, the side plates 56, 58
cach include a set of side rollers 60 (one shown 1n the
Figure) and four roller devices 62, shown also mn FIGS. 3
and 4. Each roller device includes a triangular bogie or pivot
plate 64 pivotally mounted to the respective side plate 56,
58, with a wheel 66 at each corner of the bogie. The bogie
64 1s free to rotate with respect to the side plates 56, 38 and
cases passage of the apparatus 10 through the duct 14, 1in the
event that the apparatus encounters an obstruction such as a
seam, tlange, nut, bolt or nvet head or the like extending into
the duct 14. In a similar fashion, each of the leg pairs 48, 50
and 52, 54 carries a number of wheels 68 for easing passage
of the apparatus along the duct 14 both in the retracted and
extended positions of FIGS. 2 and 4.

Legs 40a, 42a and 44a, 46a of the leg pairs 40, 42, 44 and
46 respectively are coupled at one end to a sliding collar 70
mounted on the tube 32. The other ends of the arms 40a, 424
and 44a, 46a are connected to the side plates 58, 60. In a
similar fashion, legs 4056, 425, 445 and 465 are mounted at
one end to a fixed collar 72 and at the other end are slidably
coupled to the side plates 56, 58. The centralisation assem-
bly 16 1s pneumatically activated, and a piston (not shown)
1s coupled to the sliding collar 70 to move the collar 1n the
direction of the arrow B (FIG. 3). By controlling supply of
pressurised air to the cylinder, the position of the collar 70
1s controlled, 1n turn controlling movement of the leg pairs
40, 42 and 44, 46 between the retracted position of FIG. 1
and the extended position of FIG. 3.

The legs of the leg sets 48, 50 and 52, 54 are similarly
moved between the retracted and extended positions by
cylinders (not shown). On full activation (FIG. 4), all of the
legs are brought into contact with an internal surface 74 of
the duct 14, to centralise the tube 32 within the duct.

Turning now to FIG. 5, there 1s shown a view of the
ispection apparatus 10 similar to that of FIG. 3. A leading
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end 76 of the tube 32 carries a fluid applicator 1n the form
of a nozzle assembly 78, shown in more detail 1n the
enlarged perspective and sectional views of FIGS. 6 and 7.
The nozzle assembly includes a housing 80 defining a main
flow passage 82 and four branch outlet passages 84, as
shown 1n FIG. 7. As will be described, the passages 82, 84
allow supply of a coating or cleaning fluid onto an internal
surface 74 of the duct. Each outlet passage 84 includes a
nozzle 86 for generating a jet of fluid, and the nozzles 86 are
cach mutually circumierentially spaced at 90° spacings, and
inclined with respect to the direction of travel A of the
ispection apparatus (FIG. 1).

An 1imaging device in the form of a camera 88 1s mounted
in a detachable camera head attachment 92. Four lLight
sources 1n the form of LEDs 90 (or alternatively two or more
halogen bulbs) are spaced around the camera lens in the
camera head attachment 92. The attachment 92 includes a
releasable jack 94 for electrical connection with a socket 96
in the nozzle housing 80, and thus to the control station 22.
This allows power supply to the camera 88 and LEDs 90, as
well as transmission of 1image data from the camera.

FIG. 9 15 a longitudinal sectional view of the camera head
attachment 92, also illustrating a self-cleaning assembly 98.
The seli-cleaning assembly 98 includes flow passages 100
formed 1n a housing 102 of the camera head attachment 92,
and a baflle 104 mounted around the housing. Air 1s supplied
along the tlow passages 100, and directed by the batile 104
to form an air curtain 1n the vicinity of the camera lens 89.
This prevents the camera lens 89 from becoming obscured
by coating or cleaning fluids, and from any materials present

within the duct 14, and keeps the LEDs 90 clean.

As discussed above, the control station 22 1s coupled to
the mspection apparatus 10 through the umbilical cable 24.
As shown 1n FIG. 10 (presented on the same sheet as FIG.
1), the umbailical cable provides power to the inspection
apparatus, data transmission to and from the apparatus,
supplies cleaning/coating fluids and pneumatic air supply.
Power 1s provided by positive and negative electrical wires
106, 108; pneumatic air supply to the three cylinders of the
centralisation assembly 16 through respective tubes 110, 112
and 114; cleaning/coating fluids through supply tube 116;
and data transmission through data cable 118.

-

The assembly 12 may also include a device (not shown)
for measuring distance travelled by the apparatus 10, typi-
cally by measuring the length of cable 24 paid out/reeled 1n.
Also, an inclinometer (not shown) may be provided, for
measuring an incline/decline 1n the duct 14, and a compass
(not shown) or the like, for determiming a direction of travel

of the apparatus. This data allows a map of the duct 14 to be
generated by the PC 30.

The apparatus 10 fail-safe shuts down in the event, for
example, of snagging or lodging 1n the duct 14. This may be
achieved by providing the centralisation assembly 16 with a
bleed valve (not shown) which bleeds pressure from the
system on shut down, or constantly (requiring constant
over-pressure 1n use).

The method of installation and operation of the inspection
apparatus 10 will now be described 1n more detail. The
ispection assembly 12 1s brought on site and the inspection
apparatus 10 connected to the control station 22 by the
umbilical cable 24, as described above. The inspection
apparatus 10 1s located at the far end (not shown) of the duct
14, for travel towards the near end 120 shown in FIG. 1. This
1s achieved, for example, by driving a small remote con-
trolled vehicle (not shown) along the duct 14, carrying a
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winch cable to the far end of the duct. The cable 1s attached
to the inspection apparatus 10, which 1s then pulled to the far
end of the duct.

The centralisation assembly 16 1s then activated to move
to the expanded position of FIG. 4, thereby centralising the
tube 32 1n the duct 14 as shown m FIG. 1. Pneumatic air
supply to the apparatus through the tubes 110, 112 and 114
1s controlled by the control station 22.

The winch 26 and drum 28 are then activated to wind-in
the umbilical cable 24, pulling the inspection apparatus 10
along the duct 14. The LEDs 90 and camera 88 are activated
to provide an 1mage from inside the duct, which 1s viewed
on the PC monitor 122 and stored on the PC 30.

This allows a skilled operator to determine whether any
cleaning or coating of the duct 14 1s required, and the
particular locations of any problem areas. The inspection
apparatus 10 may then be returned to the far end of the duct
14 by deactivating the centralisation assembly 16 and
repeating the steps described above.

On a second pass of the inspection apparatus 10 through
the duct 14, a cleaning fluid such as disinfectant or antibac-
terial fluid may be supplied through the tube 116 to clean the
duct wall 74, or a coating fluid such as paint, a sealant or a
mastic may be applied. Alternatively, paint may be applied
in a paint application procedure subsequent to any cleaning
procedure.

Simultaneously, the cleaning/coating procedure 1s moni-
tored by the operator through the camera 88, which 1s
protected from soiling by the air curtain supplied through the
air passages 100 and batile 104.

It will be understood that the cleaning or coating fluid 1s
supplied from the rear end of the nspection apparatus 10,
such that passage of the inspection apparatus 10 through the
duct 14 does not disturb the applied cleaning or coating
fluad.

Turning now to FIG. 11, there 1s shown a perspective view
of a condut inspection apparatus in accordance with a
preferred embodiment of the present mvention, the mspec-
tion apparatus indicated generally by reference numeral 10a.
The conduit inspection apparatus 10a forms part of a conduit
inspection assembly similar to the assembly 12 shown 1n
FIG. 1, and would thus be provided in place of the inspection
apparatus 10. Like components of the mspection apparatus
10a with the inspection apparatus 10 of FIGS. 1-10 share
the same reference numerals with the addition of the suflix
a.

The 1nspection apparatus 10a, which 1s also shown 1n the
side, plan, front end and back end views of FIGS. 12-15,
respectively, includes a centralisation assembly 16a coupled
to a body module 18a¢ and a transportation assembly 20a.
However, whilst the inspection apparatus 10a 1s connected
to a control station similar to the station 22 shown 1n FIG.
1, the transportation assembly 20aq includes motors 130
associated with the wheels 68a provided on the lower half of
the apparatus 10a. The motors are controlled and operated
by the control station to drive the apparatus 10a along the
duct 14, and 1t will be understood that by varying the
operation of the motors 130 on the left or right side of the
apparatus 10a, precise directional control can be achieved to
manoeuvre the apparatus 10a within the duct 14. Thus 1t 1s
not necessary to transport the apparatus 10a within the duct
14 using an umbilical cable coupled to the apparatus 10a.
However, 1t will be understood that an umbilical cable 1s
provided for (optionally) controlling operation of the appa-
ratus 10a and for supplying paint and the like, as will be
described below. The motors 130 are oflset relative to an
axle of the wheels 68a to improve ground clearance.
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The 1nspection apparatus 10a 1s shown 1n a fully activated
state 1n the rear perspective view of FIG. 16 and the front
perspective view of FIG. 17. As shown in FIGS. 16 and 17,
the apparatus 10a includes two sets of leg pairs 40", 42', 44'
and 46'. FIG. 18, which 1s a view of the apparatus 10q
following partial activation of the centralisation assembly
16a, shows the upper two sets of these leg pairs 40" and 44',
and 1t will be noted that the leg pairs are arranged 1n a
double-scissors configuration. This provides a greater
degree of expansion when compared to the apparatus 10.
The leg pairs 44' include legs 44a' and 445' coupled at one
end to the side 58a, and which rotate relative to one another
about a pivot 132. The legs 444', 445" are also coupled to a
second set of legs 44¢, 444, coupled about a pivot 134 and
secured to a body module 184 of the apparatus 10a. The legs
d44', 445" are coupled to the side 58a by mountings 136, 138
respectively. However, 1t will be noted that the leg 445" has
been illustrated disconnected from the mounting 138, for
illustration purposes. It will be understood that the leg pairs
40", 42' and 46' are arranged 1n a similar fashion.

The apparatus 10q also includes leg pairs 48a, 50a, 52a
and 54qa for centralising the apparatus 10a 1n a vertical plane,
as shown 1 FIGS. 16 and 17. The arrangement of the leg
pairs 48a and 50a of the side 56q are also shown 1n FIG. 19,
and 1t will be noted that the legs of each leg pair 48a, 50q
are mounted for rotation about pivots 140. In this fashion,
the legs move towards the extended position by rotation
about the pivots 140 1n the direction of the arrows C shown
in FIG. 19. FIG. 19 also illustrates pistons 142, 144 which
are operated to move the leg pairs 48a, 50a to the extended
position. It will be understood that similar pistons are
provided for operating the leg pairs 52a, 54a.

Turning now to FIG. 20, there 1s shown a side view of an
end part of the body module 18a. The body module 18a
carries two pistons 146, 148 for moving the leg pairs 40", 42,
44' and 46' to the extended position. In a similar fashion to
the apparatus 10, the pistons 146, 148 are connected by fixed
brackets 72a to a central tube 324, and a sliding collar 70a
1s mounted around the tube 32a. Activation of the pistons
146, 148 moves the sliding collar 70q relative to the tube
32a. The leg pairs 40', 42', 44" and 46' are coupled to the rear
fixed bracket 72a and to the shiding collar 70a, and are
moved by actuating the pistons 146, 148.

As shown 1n FIG. 18, an umbilical 24a 1s connected to the
apparatus 10aq, the umbilical 24a having a load bearing
female connector 150 for coupling to a corresponding male
connector 152 on the body module 18a. A branch 154
extends from the female connector 150 and includes a
branch female connector 156 for engaging a branch male
connector 158 on the module 18a. This branch 154 provides
for supply of paint to the apparatus 10a. In this way,
mechanical loading on the umbilical 24a 1s borne by the
connector 150, and not by the branch connector 154. A
similar arrangement 1s provided for pneumatic and electrical
connection to the apparatus 10a.

Indeed, turning to FIGS. 21 and 22, there are shown
perspective and plan views of a housing 160 which contains
control circuitry, valve arrangements and the like for con-
trolling operation of the apparatus 10a. The housing 160
includes pneumatic and electric connection ports 162, 164
for connecting to the branches extending from the connector
150. The housing 160 1s releaseably attached to the body
module 18a, and provides protection for the relevant cir-
cuitry and the like from fluid sprayed onto the duct 14 and
from mechanical impact.

The apparatus 10a optionally includes a wireless data
coupling, i place of a hard connection, such as the data
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cable 118 of the apparatus 10. The wireless data coupling
includes an appropriate data transmitter/receiver provided
within the housing 160, and a transmitter/receiver at the
control station 22, for receiving transmitted data and for
transmitting control mstructions. The wireless data coupling
may be based upon a BLUETOOTH™, WI-FI (Trade Mark)
or GPRS system, selected according to appropriate operat-
ing parameters. These may include an operating range of the
apparatus 10a relative to the control station 22, and physical
properties of the conduit 14 (such as wall thickness and
transmission properties of the conduit material).

The wireless data coupling may therefore serve, for
example, for transmitting images ol the duct 14 to the
control station; transmitting data concerning the dimensions
of the duct 14, speed, direction and inclination of the
apparatus 10a within the duct to the control station 22; and
for transmitting control instructions for controlling move-
ment/operation of the apparatus 10a.

In an alternative embodiment, the camera 88« 1s a remote
camera, and thus may include a transmitter for transmitting
images of the duct to the control station 22. The camera may
be powered through the electrical connection with the appa-
ratus 10a or by onboard batteries.

The apparatus 10a also includes a fluid applicator 78a,
which 1s shown more clearly in the front and rear perspective
views of FIGS. 23 and 24, as well as the partially cut away
perspective view of FIG. 25 and the plan view of FIG. 26.
The fluid applicator 78a includes a rotary member in the
form of an atomiser 166, which 1s shown 1n FIG. 27. The
fluid applicator 78a also includes a housing 168, and the
atomiser 166 1s moveable between a deactivated or stowed
position, shown i FIGS. 23-26, and an activated or
deployed position, shown 1n the front perspective, plan and
partial sectional views of FIGS. 28-30, respectively.

Prior to location of the apparatus 10q in the duct 14, the
atomiser 166 1s 1n the deactivated position, where 1t resides
within the housing 168. This ensures that the atomiser 166
1s not damaged during handling, and prevents any potential
injury to an operator.

The flmd applicator 78a also includes a motor 170 for
driving and rotating the atomiser 166, and two pistons 172,
for moving the atomiser 166 between the deactivated and the
activated positions. The motor 170 and pistons 172 are
mounted between brackets 174, 176 and are moveable
within the housing 168. On activation of the pistons 172, the
atomiser 166 1s moved to the activated position of FIGS. 28
to 30, such that a disc 178 of the atomiser protrudes from an
end 180 of the housing 168. The atomiser 166 1s spring
biased towards the deactivated position. In this fashion,
when pressure 1s bled from the pistons 172 and indeed when
the pistons are in the deactivated position shown in FIG. 25,
the atomiser 166 1s urged to the deactivated, stowed position.
The apparatus 10a 1s arranged such that the pistons 172 are
only activated to urge the atomiser 166 to the activated
position when the motor 170 has been activated. This
provides a fail-safe ensuring the atomiser 166 1s returned to
the deactivated position when 1t 1s not required.

The fluid applicator 78a also includes a nozzle 86a
coupled to the housing 168, as shown 1n FIGS. 26 and 29.
The nozzle 86a includes a connecting body 182 and a
removable jet portion 184 secured to the body 182 and
extending through the housing 168. This allows the jet 184
to be removed for cleaning purposes and the like.

As shown 1n FIG. 29, when the atomiser 166 has been
moved to the activated position, a jet 186 of paint or the like
may be directed onto an mner surface 188 of the atomiser
disc 178, 1n the direction of the arrow D. Rotation of the disc
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178 causes the paint to be ejected 1 the direction of the
arrows E and onto the internal surface 74 of the duct 14. It
has been found that the atomiser 166 provides a particularly
cilicient method of coating the duct internal surface 74.

The atomiser 166 also includes a small inner shield disc
or ring 190 on a shaft 192 of the atomiser 166. This 1mnner
ring 190 prevents passage ol paint along the shaft 192 and
into the motor 170, as any paint collecting in the area 194
tends to travel onto the mner ring 190, which ejects the paint
in the direction of the arrow E.

The fluid applicator 78a 1s provided as a removable
attachment connected to the tube 32a of the body module
18a by a support shait 195 shown, for example, in FIGS. 24
and 25. The shait 1935 includes a notch 197 for engaging a
locator pin (not shown) and an aperture 199 for receiving a
locking pin, to secure the flmd applicator 78a to the body
module 18a. This allows the applicator 78a to be removed
for cleaning/maintenance or to be replaced with an alterna-
tive tool, such as an abrasive cleaning tool.

Turning now to FIG. 31, there 1s shown an exploded
perspective view ol a camera assembly 88a of the apparatus
10a. The camera assembly 88a differs from the camera 88 of
the apparatus 10 1n that it mncludes two separate cameras
196, 198 provided back to back, for viewing in both direc-
tions along the duct 14. The camera assembly 88a includes
a cover 200 carrying lenses 202 (one shown) which cover
and protect the cameras 196, 198. The apparatus 10a also
includes lights 90a on both ends of the apparatus, for
viewing the duct 14 in either direction.

The apparatus 10a also includes bumpers or sliders 62a,
typically of a plastics or polymeric maternial such as a nylon
or PTFE, for easing passage of the apparatus 10a around
corners and over obstacles in the duct 14.

The method of operation of the apparatus 10a 1s the same
as the apparatus 10 of FIGS. 1-10, save that the apparatus
10q 1s seli-driven along the duct 14, as described above.

Turning now to FIG. 32, there 1s shown an alternative
fluid applicator 785. The applicator 786 1s similar to the
applicator 78a of FIGS. 23 to 30, except the applicator 785
includes a nozzle assembly 86a which 1s located behind a
flared portion 204 of housing 1685 that accommodates the
atomiser disc 178b. Location of the nozzle assembly 864 1n
this position prevents damage to the nozzle assembly during
operation of the apparatus 10a due, for example, to striking
an obstacle 1n the duct 14. The nozzle assembly 86a directs
a jet 1860 of paint or the like in the direction of the arrow
F onto the atomiser disc 1785, from where it 1s ejected 1n a
similar fashion to that described above.

Turning finally to FIG. 33, there 1s shown a perspective
view of part of a conduit inspection apparatus in accordance
with an alternative embodiment of the present invention, the
apparatus indicated generally by reference numeral 1056. The
apparatus 106 1s similar to the apparatus 10a of FIGS. 11 to
32, and like components share the same reference numerals
as the apparatus 10q, with suilix a replaced by suflix b.

The apparatus 106 1s thus of similar structure to the
apparatus 10a, however, the apparatus 105 includes a seli-
cleaning assembly 785 comprising a hose 206 having a
nozzle 208. The hose 206 extends along an umbilical (not
shown) similar to the umbilical 244, and directs a jet 210 of
air through the nozzle 208, to clean the LEDs 905 (two
shown) of the apparatus 10. It will be understood that a
camera (not shown) of the apparatus 105 may be located 1n
a position where the jet 210 cleans the camera; that the
nozzle 208 may be located 1n an alternative position, so as
to clean the camera; or that a number of nozzles 208/hoses
206 may be provided.
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Various modifications may be made to the foregoing
without departing from the spirit and scope of the present
invention.

For example, a combination cleaning/coating tluid may be
applied, or the apparatus may include separate nozzles for
supplying a cleaning flmd and then a coating fluid 1 a
combined procedure, the coating nozzles located rearwardly
of the cleaning nozzles.

The light source may alternatively comprise a filament,
fluorescent or halogen light.

The nozzle may comprise an integral part of the body. In
a particular embodiment, the nozzle may be adapted to
supply an electrostatic paint, polarised to be attracted
towards an internal surface of the duct. The nozzle may be
adapted for rotation, for example, about an axis of the
apparatus, either 1n response to supplied fluid or by actua-
tion, such as by movement of the body through the conduit
through a gear or other mechanical assembly, or 1n response
to application of a control signal.

The apparatus may comprise a nozzle i the form of a
rotary atomiser. The atomiser may be adapted for rotation to
supply fluid to the conduit, such rotation atomising the fluid
according to the centrigual principle.

The apparatus may further comprise cleaning apparatus
such as one or more abrasive brush, blade, tooth, scraper or
combination thereol for cleaning an internal surface of the
conduit.

The centralisation assembly may include sensors for
detecting location of the body within the conduit and may be
adapted to adjust the position of the body to maintain the
body centrally within the conduit.

The cable may possess suflicient rigidity to enable the
body to be pushed along the conduit using the cable.
Alternatively, the body may comprise or be coupled to a
transportation assembly for self-propelling the body along
the conduit, which may comprise driven wheels, tracks or
the like.

The cables/tubes may be provided separately instead of in
a single umbilical cable.

The apparatus may further comprise an environmental
sampling device, which may include one or more of a swab,
fluid and air sampling devices.

The legs of the centralisation assembly may be extendable
to provide adjustment for use of the apparatus in a wider
range of conduits of different dimensions. The legs may be
telescopic or may include extension pieces/sections for
increasing or decreasing the leg length.

The imaging device may be mounted on an extension arm
and located adjacent the fluid applicator, at a leading/trailing
end of the apparatus (depending upon the direction of
travel), or may be located extending through the nozzle
assembly/atomiser.

In an alternative, an apparatus may be provided including
both a rotary member (atomiser) and a nozzle/nozzle assem-
bly for applying a fluid directly to an internal surface of a
conduit. For example, a nozzle assembly may be provided
for applying a cleaning fluid, and an atomiser for applying
a coating fluid, or vice-versa.

The apparatus may be linked to a global positioning
system (GPS) to determine a location of the apparatus within
a conduit, which may {facilitate generation of a map of the
conduit. The apparatus may therefore include an appropriate
receiver, linked to the control station by the data coupling,
to receive signals from GPS satellites.

We claim:

1. Conduit mspection apparatus comprising:

a body adapted for location within a conduat;
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a centralisation assembly coupled to the body and con-
figured for centralising the body within the conduait;

a transportation assembly coupled to the body and con-
figured for transporting the body along the conduat;

a data coupling coupled to the body for data communi-
cation between the body and a control station;

a tluid applicator coupled to the body and configured for
supplying a flmid to a surface of the conduit, the fluid
applicator comprising an atomiser which 1s movable
between a deactivated position and an activated posi-
tion, wherein the atomiser can supply the fluid to the
surface of the conduit when 1n the activated position;
and

a housing coupled to the body and configured for storing
the atomiser when in the deactivated position.

2. Apparatus as claimed in claim 1, wherein the atomiser
imparts a force on the fluid to direct the fluid towards a
surtace of the conduit.

3. Apparatus as claimed in claim 2, wherein the atomiser
comprises a main disc for imparting a force on the fluid.

4. Apparatus as claimed 1n claim 3, wherein the atomiser
includes a secondary shield disc spaced from the main disc
along a shaft of the atomiser, the secondary disc serving to
prevent passage of tluid along the atomiser shatt.

5. Apparatus as claimed 1n claim 1, wherein the atomiser
1s biased towards the deactivated position.

6. Apparatus as claimed 1n claim 1, wherein the atomiser
1s configured to be selectively urged towards the activated
position.

7. Apparatus as claimed in claim 6, wherein the apparatus
comprises at least one piston for urging the atomiser to the
activated position.

8. Apparatus as claimed in claim 6, wherein the apparatus
1s arranged such that the atomiser i1s only urged to the
activated position when 1t 1s rotated.

9. Apparatus as claimed in claim 8, wherein the fluid
applicator includes a motor for rotating the atomiser, and at
least one piston for urging the atomizer to the activated
position, and wherein the at least one piston 1s arranged to
urge the atomiser to the activated position when the motor
1s activated.

10. Apparatus as claimed in claim 1, wherein the fluid
applicator 1s coupled to the body and located such that
centralisation of the body within the conduit centralises the
fluid applicator within the conduit.

11. Apparatus as claimed 1n claim 1, wherein the fluid
applicator 1s releasably coupled to the body.

12. Apparatus as claimed in claim 1, wherein the fluid
applicator further comprises at least one fluid nozzle adapted
to direct tluid onto the atomiser.

13. Apparatus as claimed 1n claim 1, comprising at least
one 1maging device coupled to the body and configured for
viewing the inside of the conduait.

14. Apparatus as claimed 1n claim 13, wherein the 1mag-
ing device 1s connected to the data coupling for outputting
a real-time 1mage of the inside of the conduit.

15. Apparatus as claimed 1n claim 13, wherein the 1mag-
ing device 1s a remote camera having a transmitter for
transmitting an 1mage of the inside of the condut to the
control station.

16. Apparatus as claimed in claim 1, comprising a first
imaging device coupled to the body and configured for
viewing 1n a first direction along the conduit; and

at least one further imaging device coupled to the body
and configured for viewing in a second, opposite direc-
tion along the conduait.
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17. Apparatus as claimed 1n claim 1, comprising at least
one light source coupled to the body and configured for
illuminating the conduit.

18. Apparatus as claimed 1n claim 1, comprising a seli-
cleaning assembly for maintaining at least part of the
apparatus clean.

19. Apparatus as claimed 1n claim 18, wherein the seli-
cleaning assembly includes a passage for supplying a clean-
ing medium to said at least part of the apparatus.

20. Apparatus as claimed 1n claim 18, wherein the seli-
cleaning assembly includes at least one nozzle for directing
a jet of cleaning medium onto or near said at least part of the
apparatus.

21. Apparatus as claimed in claim 1, wherein the cen-
tralisation assembly 1s moveable between retracted and
extended positions for centralising the body within the
conduit.

22. Apparatus as claimed in claim 21, wherein the cen-
tralisation assembly includes a first set of legs movable to an
extended position for centralising the body 1n a first plane
and a second set of legs movable to an extended position for
centralising the body in a second plane.

23. Apparatus as claimed 1n claim 21, wherein the appa-
ratus includes a fail-sate mechanism for de-activating the
centralisation assembly to the retracted position.

24. Apparatus as claimed in claim 23, wherein the cen-
tralisation assembly 1s fluid actuated and the fail-safe
mechanism includes a valve for bleeding pressure from the
centralisation assembly.

25. Apparatus as claimed in claim 1, wherein the cen-
tralisation assembly includes sensors for detecting the loca-
tion of the body with respect to the conduit, and wherein the
centralisation assembly 1s adapted to adjust the position of
the body to maintain the body centrally within the conduait.

26. Apparatus as claimed in claim 1, comprising at least
one slider member, for assisting passage of the apparatus
along the conduat.

27. Apparatus as claimed 1n claim 1, comprising a roller
device having a plurality of wheels mounted on a plate
which 1s pivotally coupled relative to the centralisation
assembly, for assisting passage of the apparatus along the
conduit.

28. Apparatus as claimed 1n claim 1, wherein the body 1s
self-driven and the transportation assembly comprises at
least one drive wheel.

29. Apparatus as claimed 1n claim 1, wherein the trans-
portation assembly comprises a cable coupled to the body
for transporting the body along the conduait.

30. Apparatus as claimed in claim 1, comprising a cable
bundle including two or more of an electrical connection; a
cleaning fluid supply; a coating fluid supply; a data cable; a
pneumatic power supply; and a hydraulic power supply.

31. Apparatus as claimed in claim 30, wherein the cable
bundle 1s provided as an umbilical cable including a con-

nector for facilitating quick connection of the bundle to the
body.
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32. Apparatus as claimed 1n claim 1, comprising at least
one measuring device coupled to the body and configured
for measuring at least one internal dimension of the conduat.

33. Apparatus as claimed in claim 32, comprising a
potentiometer for providing an electrical signal indicative of
a position of the centralisation assembly.

34. Apparatus as claimed 1n claim 1, comprising at least
one of a device for sensing distance travelled by the body;
an inclinometer for determining the angle of the body; and
a sensor for determining direction of travel of the body.

35. Apparatus as claimed in claim 1, comprising an
environmental sampling device coupled to the body and
configured for taking an environmental sample inside the
conduit.

36. Apparatus as claimed in claim 1, wherein the data
coupling 1s a wireless data coupling.

37. Apparatus as claimed 1n claim 36, wherein the appa-
ratus comprises a data transmitter and a data receiver, for
transmitting data to the control station and for receiving data
from the control station, respectively.

38. A conduit mspection assembly comprising:
conduit mspection apparatus as claimed 1n claim 1; and

a control station coupled to the conduit inspection appa-
ratus via the data coupling, for controlling operation of
the conduit mspection apparatus.

39. A method of inspecting a conduit, the method com-
prising the steps of:
locating a conduit mspection apparatus body within the
conduit;

centralising the body within the conduat;
coupling the body to a control station by a data coupling;

moving an atomiser of a fluid applicator from a deacti-
vated position where the atomiser 1s stored in an
atomizer housing to an activated position;

with the atomiser in the activated position, using the
atomiser to supply a fluid to the surface of the conduit;
and

translating the body along the conduat.

40. A method as claimed 1n claim 39, comprising viewing,
an 1mage of the inside of the conduit using an 1maging
device.

41. A method as claimed 1n claim 39, comprising cleaning,
the conduit by removing any material adhered to an internal
wall of the conduat.

42. A method as claimed 1n claim 41, comprising remov-
ing material by jetting cleaning fluid onto the internal wall
of the conduait.

43. A method as claimed 1n claim 39, comprising applying
a time-setting coating flud to an internal surface of the
conduit.
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